To minimise the number of animals infected or dying should a disease occur amongst a herd, the total herd owned by a family would never be kept at a single place, but would be distributed to various outposts. Here the cattle were kept under the care of servants or dependants. Limiting herd sizes to small numbers also had the advantage of making the best use of the available scarce water or grazing resources. The risk of losing too many animals during raids was also considerably reduced. 3 During the greater part of the 19th century, cattle trade was the mainstay of economic activity in southern Namibia. These animals were exchanged for arms, ammunition, horses, fabrics, clothes, et cetera, with traders from the Cape. Large numbers were exported and the profits could be very substantial. 3,a However, the chiefs of Namaland realised the danger of CBPP for their clean herds and only uninfected cattle were allowed to pass through their areas en route to the Cape. Immunisation of cattle, using the method developed by Willems in Holland, was introduced to the livestock owners of Namibia very soon after the introduction of the disease in 1859. The preparation of the vaccine, its application and reactions to the vaccine have been well documented by explorers such as Chapman and Baines 4, b . By the extensive use of such a virulent CBPP exudate, applied to the tailtip of cattle, the disease was eradicated successfully from the commercial farming area by 1919. At the beginning of the 20th century, this vaccine was prepared at the Imperial Institute Gammams. a.Lau quotes an anonymous writer in the Cape Monthly Magazine (1850s): '"Indeed it is a common saying among the Boers that there is a hole in Great Namaqualand through which the oxen come out of the ground, otherwise the country could not produce or provide sustenance for the immense herds which have been brought up for so many years to the Colony." Anderson noted in 1851/52 that "the cattle trade with Great Namaqualand alone, has latterly yielded 8 000 to 10 000 head of horned cattle, and a host of sheep and goats annually". For example, in 1853 a number of treks of cattle, one of 700, one of 1 400, and others of between 200 and 400 were recorded. In 1861 Anderson's herd of cattle sent to the Cape consisted of 1 400 animals. An ox costing £1.6 to £2 in Namaland in the period 1855-1859 could be sold for £14 to £16 in the Cape or for shipment to St. Helena.' b.Baines writes: 'I was further informed that it was usual to inoculate healthy cattle by passing a needle and a thread, previously steeped in the virus of the diseased lung, through the skin of their tails ... and this saturated wick tied to prevent it drawing out ... This caused a painful swelling, which, if the needle touched the bone in it's [sic] passage, extended to the whole hindquarters and occasioned the loss of the tail or the animal.'
The method of spread of infection by diseased, infected or vaccinated cattle was well known by local pastoralists. European traders, however, often bullied their way through areas not yet infected, knowing all too well that their oxen carried the disease, for example:
When Special Commissioner W.C. Palgrave held his first major meeting with Herero chief Kamaherero at Okahandja during his first commission in 1876, he was informed about a trader Bruce, who came into the country with cattle infected with CBPP and, when confronted by local cattle owners, threatened to complain about the harassment to the Cape Government and even shoot his servants. In order to settle the dispute and to pacify Bruce, Kamaherero gave him 6 head of cattle. 5 When William Coates Palgrave, the Special Commissioner to Hereroland and Namaland of the Cape Colonial Government, arrived on his second mission, he indicated to a meeting of chiefs at Okahandja in 1877 that he had had lungsickness regulations drawn up which would soon be in force. Yet, as a result of Palgrave's unsuccessful attempts to establish British authority and a Regional Magistrate, such regulations were never put into practice. 5,c The most important animal diseases and their influence on the development of veterinary medicine in Namibia
The history of veterinary medicine in Namibia is intimately (inextricably) linked to the following major animal diseases: CBPP, rinderpest, and foot and mouth disease, with each one having a profound influence on the economic development of the country. 
Contagious bovine pleuropneumonia

Namaqua on a riding ox
Namaqua Hunters, Walvisch Bay
The first ever outbreak in Namibia, although very localised, occurred in 1856 at the mission station of Nesbith's Bath (today Warmbad). Only 14 of the station's 100 cattle survived; yet, as a result of the people in the surrounding settlements fleeing in the face of the disease, as well as the ban imposed by the missionaries on mutual visits by ox-wagon, the outbreak was contained and the disease eradicated by mid-1856. 2 In 1859, the explorer Chapman travelled from Walvis Bay to Lake Ngami. On his return to Otjimbingwe during January 1860, he was informed that CBPP had broken out at Gross Barmen. The year 1860 was named 'Otjipunga' by the Herero people, meaning 'the year of the lung' 1 and very high cattle losses were recorded. This led, for example, to the closure of the Matchless Copper Mine near Windhoek, as all draught oxen had died of CBPP. 7 In an effort to curb the high losses and to prevent the further spread of the disease, the first disease control regulations were promulgated. In the laws of the Vilander Basters of Rietfontein (near Aroab), provision was made in 1885 for the control of CBPP and the first ordinance by the Imperial Government dealing with an animal disease was issued in 1887 in respect of CBPP. Nevertheless, the rapidly increasing amount of freight traffic by ox-wagon within the country resulted in the further spreading of CBPP ( Figure 2 
Control measures and prophylactic immunisation
After the introduction of CBPP into central Namibia in 1859, local tribesmen very soon instituted control measures such as quarantine, disinfection and vaccination to curb the spread of the disease. Chief Jonker Afrikaner from
Windhoek established a quarantine station near Otjihorongo, halfway between Windhoek and Gross Barmen. From this camp, all oxen had to be sent back to the west, all gear disinfected and new oxen had to be bought from the chief to be able to continue the journey through his territory and further eastwards:
... and (we had to) go on without the wagon to purchase or hire such cattle as we needed to complete the new and uninfected span. In the meantime let the trek-touw, the yokes and whatever else might have received the saliva of the cattle, be thoroughly washed and then go in upon the werft (Windhoek) with a clean bill of health. 5 This was probably the first quarantine station for animal disease control purposes in Namibia. A ban was placed on the movement of all cattle en route to the Cape through the territories of the chiefs of Namaland. As a result of the increasing incidence of CBPP and its negative effects on the country's development, the Imperial administration passed the first animal disease control legislation in 1887, aimed at the control of CBPP. These measures included the compulsory reporting of outbreaks and isolation of infected animals, a commission to examine suspect animals and place them under quarantine and the burning or burying of animals that died of CBPP. In addition, a decree was issued in 1888 to prohibit the establishment or maintenance of cattle posts along the Swakop River, which was the main transport route from the coast, and along the route to Omaruru. The main reasons for these measures were the provision of enough grazing and water for the draught animals and prevention of contact with local, possibly CBPP-infected, cattle. 9
Rinderpest
When reports of the occurrence of the epidemic in the Transvaal were received in 1896, Governor Leutwein took immediate steps in June of the same year to prevent the introduction of the disease into Namibia. The eastern border and the southern boundary of Ovamboland were patrolled and control posts established, manned by military personnel. Any movement across the borders with ruminants, ox wagons and their gear was strictly prohibited. The same measures applied to the importation of hides, skins and horns of all kinds of ruminants. 10 Control posts were set up along the cordon line, reaching from Epukiro in the east, via Waterberg, Otjituuo, Tsintsabis, Namutoni, Rietfontein, Okaukuejo, Cauas-Okawa and Huab, to Tsawisis in the west. Contact between the various control posts was established by way of foot patrols and neither livestock nor people were allowed to cross this line, nor were any livestock or humans allowed to settle in a radius of 30 km of the cordon. Depending on the particular workload, each post was manned by between five and six men. The total length of the cordon line exceeded 500 km. 11 Thus, this was the very beginning of the creation of the Veterinary Cordon Line, or VC fence as it is known today. Despite all these preventative measures, the disease spread across the eastern border via traders at the beginning of 1897, with the first reports of a suspected outbreak amongst the livestock along the Schaf River reaching Windhoek on 06 April of that year. 12 Immediate steps, such as cordons, disinfection and experimental vaccination, were instituted to combat the outbreak; however, these measures were unsuccessful and the help of Prof. R. Koch was called upon. He advised the colonial government that his assistant, Dr Kohlstock, who was in South Africa at this time, should return to German South-West Africa at the earliest possible date. The disease was spread all along the ox-wagon trail from Windhoek to Walvis Bay by an infected team of draught oxen and the disease had reached Tsaobis by the end of May 1897. 13 Coming from Cape Town, Dr Kohlstock arrived in Swakopmund during May 1897.
Control measures were now implemented systematically and the whole country was sub-divided into vaccination areas, with officers, civil servants, soldiers and settlers receiving training in vaccination procedures. 12 The vaccination of cattle was exceptionally difficult, especially where the large cattle herds of the Herero and other local tribesmen were concerned, with the owners being very wary of the whole vaccination procedure. Hence, a great number of the cattle population died, including up to 60% of all the Herero's cattle. 14, 15 A direct result of the rinderpest epidemic was the establishment of a research laboratory for animal diseases (especially rinderpest, lung sickness and horse sickness) in 1897 at Gammams near Windhoek ( Figure 3 ). This Imperial Bacteriological Institute, founded by Dr Rickmann, who later became the Director of Veterinary Services of German South-West Africa, rendered excellent services in the fields of research and disease diagnostics. 16 Although the development of the country was seriously retarded by the rinderpest epidemic, the loss of draught oxen and the resultant danger of the hinterland becoming cut off from the coast necessitated the building of the railway from the coast to Windhoek.
Foot and mouth disease
No areas in Namibia (past or present) are infected endemically with foot and mouth disease (FMD) and all outbreaks have been caused by the sporadic introduction of the disease into the country. The first outbreak occurred 1934 in the Gobabis district. This outbreak and the major epidemic of 1961, with the last cases in 1964, were the only outbreaks to ever occur within the commercial farming area. All other outbreaks to date have been limited to the northern communal areas, including the Caprivi.
Outbreak in central Namibia, 1961
The biggest and most costly animal disease outbreak ever experienced in Namibia started on 12 July 1961, with FMD being diagnosed on the farm 'Esperance' in the eastern Windhoek district. This outbreak caused immeasurable economic losses to Namibia as a whole and resulted in a major restructuring of the veterinary department and the resultant creation of an exemplary veterinary infrastructure.
To prevent the further migration of game and thus the spread of the disease, it was decided during August 1961 to start with the erection of game-proof fences (Figure 4 ). This system prevented the spread of the disease to the southern districts and provided the basis for the creation of four distinct, fenced, disease control areas, which made the lifting of some control measures and the subsequent resumption of exports from Namibia much easier.
Present (2011) situation
The World Organisation for Animal Health (OIE) recognises Namibia as an FMD-free zone without vaccination, which is the area south of the veterinary cordon fence. The most recent outbreak of FMD in the surveillance and infected zones was during 2010, in the area between the Okavango River and the Mukwe district of the Kavango region. As has been mentioned above, Namibia has never been infected endemically with FMD and all outbreaks could be traced to infection originating from the neighbouring countries of Angola, Zambia or Botswana. Botswana has had FMD outbreaks in the past two years (2010 -eastern area; 2011 -Ngamiland) and the FMD threat to the livestock population of the Caprivi region is always omnipresent as a result of the large herds of free roaming African buffalo between Botswana and the Caprivi.
The rendering of veterinary services in Namibia
Organisational structure of state veterinary services over the last century
During the past 100 years the organisational structure of the state veterinary service underwent many changes. Services were rendered under a variety of political structures. At all times, the only objective of the veterinary division was, and still is, to serve the country's best interests and only through the dedicated work of veterinarians and their assistants, specifically the large corps of stock and animal-health inspectors, often under very trying and difficult conditions, was it possible to reach the present, internationally highly acclaimed standard of veterinary service and effective animal disease control.
German colonial era until 1919
The foundation of the civil veterinary administration in this country was laid by Dr Rickmann in 1894. He established the Imperial Bacteriological Institute at Gammams near
Windhoek and, although a military officer, he became the first Chief Veterinary Officer of German South-West Africa ( Figure 5 ). 18 He will always be remembered as the founding father of veterinary medicine in Namibia.
The Schutztruppe employed a large number of veterinarians at the beginning of the 20th century and several lost their lives in active service. One of the few known cases is that of Dr Rogge, who perished in the Namib Desert near Lüderitzbucht in 1905. 18,d Generally speaking, though, veterinarians always had, and still have, a very good relationship with the indigenous people of the country. Such an example is the 'military passport for free passage' given by the leader of the Bondelswarts, Morenga, in 1905 at Heirachabis (Ariamsvlei) to the military veterinarian Tuche, based at Ukamas. 19,e At the beginning of 1904, three veterinarians were employed by the military command, but this figure had risen to four military staff veterinarians and 75 military veterinary officers by the beginning of 1906. 19 For the first years, the government veterinarians had no transport of their own and had to make use of railway transport, hire transport (horses, carts) or the farmer had to provide the transport facilities. Only the two veterinarians stationed at Windhoek had access to a horse cart, with two horses. Around 1926, all veterinarians received motor vehicles in terms of a government subsidised scheme. The number of veterinary officers showed a steady increase during the next decades, with a State Veterinarian being stationed in most districts. 
Interim administration under a South African Administrator-General, 1978-1990
After 
Veterinary laboratory services Imperial Bacteriological Institute Gammams (1897-1915)
The first bacteriological examinations and studies in respect of animal diseases, especially with regard to CBPP and AHS, were undertaken by Dr Sander, a retired naval medical officer with a veterinary background. As mentioned above, he arrived in January 1894 at the request of the Deutsche Kolonialgesellschaft and had to commence with his research with virtually no facilities. A tiny room with a dusty clay floor and a leaking roof functioned as his laboratory, with the glassware and other instruments constantly contaminated by termites. 23 When the first veterinarian, Dr Rickmann, arrived in June 1894, CBPP was, apart from AHS, one of the most serious animal diseases prevalent in the country. Thus, in 1895, Rickmann established a CBPP station at Gammams, some 6 km from Windhoek on the western outskirts, where cattle were kept for CBPP-serum production. Only when rinderpest broke out in April 1897, were the necessary and urgently needed laboratory facilities provided at Gammams.
Governor Leutwein approved the necessary funds for a laboratory building, consisting of an examination room, store-room, kitchen and a room each for the veterinarian and his assistant. In addition, a hospital-pen for 10 bovines and another to hold up to 60 large animals were built. Rickmann was placed in charge and the laboratory, now called the Imperial Bacteriological Institute Gammams, was responsible for the production of vaccines against rinderpest and CBPP, as well as research on the epidemiology of AHS. In addition, the institute was the official residence of the Chief Veterinary Officer. All newly arriving veterinarians had to spend some time at Gammams to get acquainted with local conditions before being stationed in the country. 
Other veterinary laboratories in German South-West Africa
Apart from the main veterinary laboratory at Gammams, additional regional laboratories were established at Grootfontein, Friedrichsfelde near Karibib and Aurus-Gariganis near Keetmanshoop. Initially, these laboratories not only served to assist in the diagnosis of animal diseases, but also served as livestock development centres for their region. Small herds of pure-bred cattle and sheep were kept under veterinary supervision and bulls and rams were sold to farmers. Unfortunately, these laboratories had to be given up after some time, as it was found to be impossible for the few Government Veterinary Officers, their prime responsibility being field and extension services, to also assist with laboratory duties. From 1906 until 1914, the Schutztruppe maintained a hospital for horses at the military command at
Windhoek and small veterinary laboratories and first-aid stations at Swakopmund, Lüderitz and for the camel stud at Kalkfontein-North (Stampriet).
Central Veterinary Laboratory Windhoek (established 1967)
After the closure of the Gammams Institute in 1915, and until 1967, no diagnostic laboratory existed in Namibia. Elementary diagnostic procedures, such as the examination of blood smears, could be performed at the various State Veterinary Offices. Some State Veterinarians were able to conduct more detailed research, leading, for example, to the discovery of the cause of gedoelstiasis and grootlamsiekte by Dr P. Basson in the 1960s. Small field laboratories were used at the beginning of the 1960s in Ovambo and Okavango to establish the prevalence and distribution of CBPP. Some research in the field of helminthology was also undertaken. Office. This new start for a dedicated laboratory service in Namibia was the result of the continuous efforts and representations by the then State Veterinarian for Windhoek, Dr Joachim Bergmann. As a specialist in bacteriology and serology, he recognised the urgent need for a diagnostic and research facility in Namibia and was thus instrumental in the founding of the laboratory. By 1969-1970, the bacteriology and serology sections were fully operational, with the parasitology section being expanded and a new toxicology section being added. In 1972, a section for reproduction and artificial insemination was established. However, the biggest handicap to further developments was the lack of adequate infrastructural facilities and experienced technical assistants.
During September 1974, the Office of the Director and State Veteri narian moved to Ausspannplatz and, after extensive alterations, the old High Court building became available to house the Regional Veterinary Laboratory (Figure 6 ).
With these much improved and spacious facilities, research became feasible and the first postgraduate research student to make use of these facilities arrived from Germany in 1978.
In 1980, with the establishment of an autonomous veterinary service for Namibia, the name was changed to Central Veterinary Laboratory. In the following years, facilities for rabies diagnosis and the preparation of CBPP vaccine were added.
Attached to the Central Veterinary Laboratory is the Veterinary Research farm 'Bergvlug'. This 52 000 ha farm is situated some 40 km to the east of Windhoek and was taken over from the agricultural division of the 2nd-tier Administration for Whites in 1982.
Other veterinary laboratories in South-West Africa (later Namibia)
Apart from the Central Veterinary Laboratory, various regional veterinary laboratories were planned, put into use and abandoned during the period from 1920 until today. The following is a brief summary of these developments. 
Veterinary legislation
The first veterinary legislation promulgated in Namibia was the 27 has been approved by the Namibian Parliament and awaits its mandate.
Meat inspection services in Namibia
The first meat inspection service was introduced in 1911 at the following municipalities: the Division of Veterinary Services. A resident veterinarian is stationed at the meat export establishments at all times.
Contrary to the established practice in many countries, no veterinarian is employed by a municipal authority, an abattoir owner or a meat-processing establishment in Namibia. Namibia's beef export market is subject to, and dependent, on the continued approval of its export abattoirs by the importing countries, primarily the European Union and the Republic of South Africa.
Private veterinary practice
After the First World War, most of the German government officials were repatriated. As no veterinarians would be left in the country, the farmers made representations to Col. Lee to be allowed to employ some of the well-known veterinarians in their newly founded 'Farmwirtschaftsgesellschaft'. Only a few days before their ship was to leave, three veterinarians, Drs Maag, Schmid and Sigwart, were given permission to stay in the Territory and practice as private practitioners. All three were re-appointed in 1922 as government veterinary officers. In 1920, the civil administration was established and, because of the critical shortage of veterinarians, it was decided by the Administrator of South-West Africa to allow the employment of German veterinary surgeons by magistrates for the rendering of veterinary services during emergencies. In such cases it was decided: that they shall be paid an inclusive allowance of £2.2.0 per diem as remuneration for their work and their reports about the matter for which they are employed and shall be granted a railway warrant when that method of travelling is necessary. 30 For the next few decades, all veterinary services were rendered by government veterinarians and only in the mid-1950s did the first private practitioner (Dr A. Lorenz) settle in Windhoek, practicing from the premises of the SPCA (Society for the Prevention of Cruelty to Animals). In 1936, the rendering of veterinary services to the public by stateemployed veterinarians was regulated. 31 In urban areas, where private practitioners were in practice, no services were rendered, except as far as notifiable diseases were concerned. If there were no private practitioners, a veterinary service could be rendered at a fee of 9d. per mile and a minimum of 5 shillings per visit. The same ruling applied to rural areas and, in all cases, the owner of the animals had to supply the necessary drugs or other necessary material. This regulation remained unchanged for the next 20 years. After the successful eradication of FMD in 1963, a local livestock agency offered veterinary services to their clients through the contracting of a large animal practitioner. This opened the way for rural large animal practice and, by the end of the 1960s, a solid foundation had been laid for private veterinary practice in Namibia. This expanded slowly from Windhoek to other centres and, today, permanent private practices, with satellite clinics, have been established at Windhoek, Swakopmund, Walvis Bay, Omaruru, Otjiwarongo, Gobabis, Rosh Pinah, Grootfontein and Mariental.
Veterinary professional institutions Veterinary Council of Namibia
To regulate the practicing of veterinary medicine in South Africa, an act was promulgated in 1933. This act, the Veterinary Act 1933 (Act No. 16 of 1933) remained in force until 1982, when new legislation was passed. During 1938, attempts were made to apply the provisions of the South African act to Namibia, but for various reasons -one of which was the requirement that all veterinarians be South African citizens -this did not materialise. Only in 1972 was the South African Veterinary Act made applicable to Namibia. With South Africa enacting new veterinary legislation in 1982 and Namibia's independence on the horizon, it was decided to draw up new legislation, culminating in the Veterinary and Para-veterinary Professions Proclamation 1984 (Proclamation AG 14 of 1984), which came into force on 01 August 1984. For the first time the veterinary profession of Namibia now had its own legislation and regulatory body, the Veterinary Council of Namibia (VCN). The VCN is a statutory body and juristic person, with wide-ranging responsibilities, such as to regulate the practicing of the veterinary profession and the registration of persons wishing to practice.
Veterinary Association of Namibia
In 1947, a South-West African branch of the South African Veterinary Medical Association (SAVA) was established. Regular annual meetings were held and, by the end of the 1960s, these meetings took the form of a scientific congress, with the main aim of providing a forum for continuing education. One of the efforts of the Association to promote veterinary medicine amongst the farming community was the creation of an annual award -the Veterinary Performance Award -during the mid-1970s. Since then, this award has been presented annually to a farmer whose application of veterinary medicine, in close co-operation with his veterinarian, resulted in the improvement of animal health and production on his farm. In 1984, the South-West African branch of the SAVA was dissolved and became the Veterinary Association of Namibia (VAN) (Figure 7) . Although a voluntary association, all veterinarians in Namibia are members and the association is recognised as the representative body of the veterinary profession. Hence, the VAN nominates one of its members to represent the association on the Veterinary Council. In 1987, the VAN became a full member of the World Veterinary Association and, in 1990, a full member of the Commonwealth Veterinary Association. Since 2009, VAN is a full member of the World Small Animal Veterinary Association. In 2002, the President of VAN, Dr Schneider, was elected President of the World Veterinary Association for a 3-year period.
In summary, Namibia can look back proudly on 117 years of formal rendering professional animal health services and is well prepared for the future to meet the challenges of animal health and veterinary public health within the concept of 'One World -One Health', as put into practice by the World Health Organisation and the OIE.
